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  Mitochondria-power station cells.They have their own set of genes,which recorded information about the enzymes involved in cellular respiration. Significant mutations in mitochondrial genes may lead to cell death and the body. But the cell is somehow exempt from the mutant mitochondria.
       Scientists have traced the selection of mitochondria in cells of mice .It was found that the higher animal organism is capable of extremely efficient to get rid of mutant mitochondria : they disappear already after 2-6generations.These data suggest that the selection of normal mitochondria is not through the elimination of entire organisms with low fitness, but at the level of oocytes or at the sub cellular level. Most likely,the mechanism of stabilizing selection occurs at the mitochondrial level interaction between the components of eukaryotic cells. Thus the rate of stabilizing selection of mitochondrial tRNA genes  and genes coding for proteins, was different. It is also different mechanisms of stabilizing selection for genes of proteins and tRNA.
     AIM: the investigation was studing mitochondria ,the power station cells.
     METHODS AND MATERIALS: It is now generally accepted hypothesis on the origin of eukaryotic cells by prokaryotic symbiosis of several cell types, which 40 years ago, shocked the scientific community of Lynn Margulis. Biologists are now asking questions not about the likelihood of this hypothesis, and on how the evolution of individual components of this symbiotic system.
     The most likely ancestor of the mitochondria to date are free-Proteobacteria. After merging with the host cell Proteobacteria assumed the functions of energy cells ,and other features left no other  cellular elements. As a result ,the mitochondria abandoned recombination, leaving a highly truncated gene. The biggest reduction was subjected to mitochondrial genome in animal .It contains only information on some of the enzymes serving oxidative phosphorylation, as well as the genes of certain functional RNA.
     It is one of the enzymes acquire a harmful mutation, cells are disrupted as electricity. In mitochondria lacking the saving of recombination is not possible to get rid of mutations by exchanging genes with other, ”healthy” mitochondria. One could assume that the mitochondria – an extremely stable system, and the rate of mutation in them is extremely small. However, strange to say, it was found that the rate of mutation in the mitochondrial genome is even higher than in nuclear. Theoretically, it is clear that cells somehow get rid of the mutant mitochondria,  somehow works stabilizing selection and keeps out harmful mutations.
     In the case of mitochondria selection is conducted on many hierarchical levels. Imagine hierarchical levels of mitochondrial transmission to posterity: mutations in the mitochondria, and in many cell mitochondria, and they are not all necessarily have the mutation, a lot of female oocytes, and each of them has the mutant mitochondria, and finally, in a population of many females, and each of them have oocytes with mutant mitochondria.
     Experimenters worked with mice that carried a mutation in the gene of mitochondrial DNA polymerase, so-called polymerase Y. Gamma-polymerase responsible for replicating DNA in the mitochondria, and if this protein is defective then the copying of DNA in the genes of the mitochondria will receive many errors. As a result, the function of mitochondria-cellular respiration-will run inefficiently. Polymerase gamma gene is not located in the mitochondrial genome,and in the central (nuclear).
     In the course of the experiment was derived line of mice homozygous for mutations in this gene. In such mice were signs of mitochondrial disease: they had tired. Homozygous females mated with normal males and the progeny were heterozygous for mutations of polymerase gamma gene. Mitochondria from these mice contained many mutations, inherited from the mother (recall that the mitochondria are inherited exclusively through the female line).
      By crossing heterozygotes with each other ,the researchers got the second    generation of the classic1:2:1 splitting of gamma-polymerase mutations (25% of mice with two normal copies of the gene ,50% heterozygote and 25% of the mice with two mutant copies of the gene).Of this generation of experimentalists selected females not carrying the mutant gene of gamma-polymerase, but inherited from my grandmother mutant mitochondrial DNA in harmful mutations.
     Was found that the sixth generation of mutant mice with significant changes of mitochondria was nearly empty .In other words ,the selection of the mitochondria to meet the high standard of energy occurs very quickly. And he is, judging by the rate of disappearance of harmful mutations, not on the basis of fitness of the whole organism, but at lower levels of the organization – at the subcellular level, or at the level of oocytes. That is, the body  in some way very quickly to cope with errors in the reproduction of the mitochondria, giving eventually freed from the generation of mitochondrial mutations.
 CONCLUSION :From a practical point of view ,understanding how is getting rid of mutant mitochondrial genes should help in finding treatments for mitochondrial disease. In humans ,as well as in mice, about 58% of mitochondrial disease caused by mutations in mitochondrial genes encoding transfer RNA (tRNA).In this case, to manifest the disease ,the level of mutant mitochondria should be quite high. These experiments showed that the mechanism of purifying selections appears to work differently for protein and tRNA genes. It should be emphasized that in the experiment the level of mutations in tRNA genes remained high, that is fast and efficient purifying selection worked only for the genes coding for proteins. 
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